The stress-optical coefficient characterizes the birefringence of flowing material and an optical measurement of flowing liquid is required for its evaluation.
SOC, one has to measure the birefringence of flowing liquids usually at high temperatures for polymers. The SOC can be reduced from experiments at lower temperatures but the optical measurement in deformation process is still required. 2, 3) Recent studies on birefringence of polymers over wide ranges of time and temperature revealed that the remaining birefringence is completely attributed to the chain orientation in the flow direction. 4, 5) Other contributions to the birefringence, e. g. of the rotational orientation of monomer units around the chain axis, relax very rapidly with time at temperatures comparable with the glass transition temperature of the material.
As a result, one can guess that the SOC may be estimated from the remaining birefringence if the annealing is carried out under the condition of constant stress. Measurements for liquids or in the deformation process are not indispensable if this is the case. This possibility is examined in this paper.
2.PRINCIPLE
In a series of papers we have shown that the strain-induced birefringence of amorphous polymers is described by a modified stress-optical rule. 6) The birefringence, An, of an instantaneously stretched film is written as (1) where e is the elongational strain (elongation ratio minus 1); CR and CG are material constants; ER and EG are material functions characterizing the relaxation of stress and birefringence after an instantaneous deformation. The coefficient CR characterizes the birefringence in the liquid and rubbery zones; CG characterizing the glassy birefringence is related See Fig.5 . Fig.3 Relation of birefringence and stress for PS. the rotation of monomer unit proceeds in such a short time at the low temperature. The variation is probably due to the side chain orientation. The very large negative CR value for PMMA obtained in the present study may be associated with the chain orientation and the optical anisotropy of monomer unit at some low temperature. Quantitative estimates of what temperature and how close to the equilibrium are subjects of future study.
5.CONCLUSION
The proposed method of measurement of stress-optical coefficient is easy and gives reasonable values for polymers with temperature-independent CR values. In the case of PMMA, for which CR varies with temperature, the obtained value probably corresponds to the temperature much lower than Tg. 
